The use of luciferase as a reporter for response of plant cells to the fireblight pathogen Erwinia amylovora.
We have introduced the gene encoding luciferase from Photinus pyralis into pear and tobacco cells in order to judge the reaction of plant tissue to damaging conditions such as incubation at high temperature or inoculation with a pathogen. The constitutive expression of the luciferase gene via a strong promoter slowly decreased during propagation of the transformed pear cell line. After various stress treatments the resulting luciferase activity and the ATP content of the plant cells were determined by bioluminescence and found to correspond to each other. Inoculation of transformed pear cells with Erwinia amylovora resulted in a continuous decrease of luciferase activity in contrast to tobacco cells, where the enzyme activity was significantly higher in the first period after inoculation with bacteria compared to the untreated control cells. The pattern of the luciferase activity reflected the slow damage of the host-plant cells by E. amylovora and the elevated metabolism of the non-host cells after inoculation with the pathogen.